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. RED RIVER VALLEY- 

3ts ocologv biscusscb' before tbc Ibistoricnl Society. 


Sl'l ENT 1 FIC VlKW OF THE SUKHOUNDINCS <>F WINNIPEG. 

Whkke the City’s Wateh Supply Should he Ultainkd. 

Ol’.SKilVATloNS ON THE CoAT. AND OTHEI 5 ]> 1 I’OltTANT QUESTIONS. 


The regular meeting <>f tin* Historical 
;l inl Scientific Society. 'I hnrsdsiy evening, 
Dee. iJKi 11, was well attended, and in¬ 
terest even greater t linn usual was mani¬ 
fested in the proceedings. 

THK |*.V1*KR OK THU KVKSIXW. 


logical features of the country lying be- 
tween the l.anrentian rocks to oui east, 
and the. lofty mountains of the west. The 
former,'representatives ol the first rocks 
to triumph over tin* universal waters of 
primeval days ami the latter belonging to 
, a period near the summit, of the geological 
Mr. J. 11 . Panton want hen - ailed upon to j these great-natural boun- 

read his paper Gleaning-- from . Ik-H eology ; ^ ^ see st retelling before us, tbc 

ofiho Ht*f» Hiver V alley. wlnc-li tolmw.s. j . . r t v > Xnrili 

Mr. I'ri—iilt-iil uu.1 ™.t I'™"',-of th.. S .HI 

r„r .1 ... timr. |inr|«~, .lliwl111*. Ww«,iwmg in .MCMMWM alurt*<*t» «»«•' 

your attention to the Hook of Nature, and J and distinguished l>y c.baracteiisDc phvni- 
from the fragmentary leaves of the geo-! ,. a ] features. 

logical records glean something about the I Kn{ ^ T ,. RU1 UE STKITK, 

Im . li " IwiK-iilli onr .-iiy,ll..; !..«.■ 1!iv „r Viilk-y, i- K! 

lerial which overlies them. Locks max . . . , , t v 

exist in t,.o forms. ,he solid. whirl. is j miles wide a. the ...terna Uoi.al boundary 

represent d here some lifty fr.-i below the j line, widening t" the north, with an ek-va- 
surfu.ee, and the pulverized, which, i |i (J)l ,,f sO'.i feet above sen level ami ein- 

mingied with dt composing vegetable mat- j an area of ti.D'K' sijuare miles ov 

ter, forms the soil of our field.-.. The solid ; ^ _ 4 oQh iioO acres. The last of ottr 

form islixed, ami has not been removed ! n * lu’emerge from water, it linsxc- 

froUi its present (.osilion sim-e deposited, ; * ..it th*- di-ainane 

lum.i .l.-riv.-,l fro,,, rin ks .11*11,i„v. uf tlm K.ulli « J «"S » 

These have been groiiml down and rich alluvial deposit to which t. le tji.so 
transported by agencies t<« which refer- Hie World arc turned with astonishment 
ence will lie made afterwards. To say ^ its almost inexhaustible fertility. In 
something regarding the nature of these 1 va ]],. v abundant harvests are 

rocks, as they form the foundation of this * j ( ^ ]{h have been sown 

ril v, is our object in appearing in fore von ' J . wheat and 

• J f,fiv successive years vxitn wmai, ami 

lo-mglu. 1,1 • ... . .. 

Tl.« geol..®-«f ,.»r grvut N..rtl. Win, as.vl.W I,.-,.i...n »t l.s>l.ru<l.«- 

like onr va>t plain* and immense rivers, is tive power. . . . 

on a magnificent scale. To the eye of the , Since otn geo ogita b ***' » * 

.l„gi,r , grand vision w AS lie j left-,- mole i-arlivularly In tins ilej-i.s.l, a- 

Lu,-f..plates the ni.rvelleus p...ora.ua ! il odium henea.l. aud aroiiuil »•»>..,«£ 
t lial rolls before him, portraying the geo- ! we shall not dwell at present upon 
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fraught- with a great future to the inliabi- . As this great scene sweeps before us, 

tants of Manitoba. ! shewing in succession these niarhed natural 

! steps, cacli full of interest suilicient to 
SEUOXP THA 1 RIK STEPI’E. ; , i 

, „ . r. supply material for a long paper. wo can 

Following the first, the S«mk 1 , alllacli ^ c „ umi . y , h is 

Stc W .e a,.poars w.llia.1 el.-vnlu,,, of 1 , 60 # ^ ,.,,„ lusias|ic ,. f 

feet 250 miles wide at its southern limit 

ieei, , .The rich ores ..i tin*, l.aurentinn rocks 

and narrowing slightlv towards the noitn. ; .... . , , 

aim nail f east ward, just bong unearthed are attract- 

Within this vast, aiva, are 1 <V>U 0 square ; . 

. ! m-r thousands to seek-tile hitherto hidden 

miles of laud, more rolling in itscliaiai .ci ^ . , 

nines , , i trea-ures of that place. lhcla::d>ol aU 

than the preceding district, Imt also con-, 1 

man i n . . . i 1 most e.vhaustle.-s brlilitv in the Red River 

tainin< r vast stiotchi*s «»f prairie iaiiu. • .. i * * 1 mm 

UUIU!1 0 I Valiev aie rnimllv being ocouimd. I he 

The deposits here diiler from those of - i • ° J 

1 . ,. , rolling districts oi the second plateau with 

the first steppe, both regarding age amt ° , , , 

inL . . ,. . , . drier ami warmer soil, are eagerly sought 

nature Silurian strata immediately nmler- . . . . . . 

naiuu.. uiu ' . after by the pracueal agriculturist. While 

lie the silty material of the Red River *“ ." . . ... 

J,e ,J,C *’ , , . . . the Tlmd Mcpnu with an inexhaustible 

"Valley, while throughout this region Ore- . . , , , 

¥a , , . , , stole of lud, sea reel v hidden beneath the 

taceons outcrops belonging to a period ol j ’ , ‘ , . 

iRteuiih uua 1 n o 1 f ! ,-nrface. will md he less attractive as a 

much later date occur. (r real stmt cues ul ' . . . .. .. ,, 

IUUC ' , , ,, ! supply to the inhabitants ot woodless 

Amlilfi land here tow, Ik* >prt?acl o u>j j . * 

arame . ’ 1 . ir . r • districts, lint our work is conlmed lo A 

affording ample room for millions ol pi- ■ . . , . .. , 

c 1 ill I narrower limit, and our attention must ho 

oil eels ready to possess the. land. ■ . . 

* . c ,, f . . • ! confined more particular} to some re¬ 

in the prolific fields of these cxlcn-n e , 

/ , r 1-marks on thegeojogv ot places less remote 

acres, mdu-trv and economy camml tail,- . . ... 

’ . .* ... < ,i „ t'than those mi cresting regions to which 

to meet with enviable -access to those. , 

..... , • ... 'reference Jins been mfolo. 

who are. now joining in i in* adt aiicing tide j 

... • i , ii i • , . Vs ! he pioneer in our country wanders 

of settlers aeross their boundless plains. 1 . . . , 

over tin* prairie, anxiously seeking lor 

THIUP I’.H.yIHIK si'El'l’K. tin* surveyor's .-takes, in order U> 

Crossin" our plain* we finally reach the : enable bon ;o locate ids homestead, s.. we 

third -rent table land of the North West, j have been looking around for geological 

•, .i r , : „,„ii i 1 i.niinirks, i i i i i \> .11 ciudnc us m :isi-ei'- 

4bo nines wide on the tor. \-nintli paiullei . . 

, f-(in on r po-.it uni i n l lie senes oi m.’oio.-n-iil 

with an elevation of d(.".'0 feet. It un* 

strat a. 


. , ' SI. I.Oil. 

braces an area of l.<i,0('O -ijinue mile.-.. Uur rich alluvial soil has supplied -.nne 

In this immense area lie our \asl co:il i jufonitalion, but ii \va- him. until we i»ad 
fields, so extensive that the term Lignite- aa m-mined the deplh and nature of drift 
Tertiary TUl>nt' has been applied to the ! nt i.e.-iai below ns, and the- charaeier of 

re*non. Nearly all of the -ua1 expo-urcs , H*<‘ k ' v5,i * >' il ' ,,;is ‘ pread in 

r i . ... .1, , ii, : auee. "long receded info the nasi, that we 

referred to as occurring m '.lie Aorth . •- ” • 

. . , ; haw been able, to open tin: Munv records 

West, are found m this district. As, 1 • 

■ 5 l it the. proper place, and .•iseeri 1 ;in oar re- 

further investigations are made concern-; |;ll jo]) l((t | 1(> li;lst 

ing the nature and extent of this coal It is a iec.,gui...-d fad, ! bit tin- earth's 
bearing strata,it will be found that plenty crust is composed of many layer.,, 
of fuel will be supplied with bill little: These are grouped join .Formations 
difficulty to the future occupants of the known by certain names, which are often 


treeless praiiie land to the ea-i. 


taken from I In* locality where the forma- 


lk-sides the great, coal deposits of inoal- i l »»* is u ' 11 represented, as Trenton. Hud- 

, ,, , , T , , . , f , .. ! hoi) Jtiver, Devonian, or it may be from 

culahle value. Vast, stretches of hoavuv , 

. * the.nature ol the rock, as Ited Sandstone 

wooded districts, belts of arable land and | Gv . )sir( . njU s, etc. The formations have 
rich pasturage areas, occur throughout the!jj (l .j,. ,-haraeteristic fossils, eonset|ueutly 
region. \ when we find these we can arrive at a 
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pretty sure conclusion regarding when 
and how the formation was deposited, us 
well as the nature of the deposit. Another 
important fact concerning the formations 
is tl'.at they al ways occupy (he same posi¬ 
tion relative toeaeh other, tor example, 
if we represent the formations by 1, 

4. etc., the lower numbers occupying the 
lowi>r position, shall never find -5he. mv 
2 or K In-low f>. Some may not he repre¬ 
sented in certain lo -alkies, there may he 
no 4, ti, 7. hut if we- find 2, -7, 1 they will 
occupy the position 1, 2, d, 5. From tins 
it wiil he readily uad.e.rs* ,*■ id that as soon 
as we obtain a. few r!i .r::eterisl fossils 
in the neighborhood of a place we can, 
with considerable certainly, make out the 
position of the rock in the ideological 
series. \t Stony Mountain, along the lied 
River in the Parish of St. Andrews, 
and at the C. i’. R. round house near Sel¬ 
kirk are found outcrops which supply 
fossils peculiar to what is known as the 
Hudson Jti’.er ami Trenton formations, 
largely developed in the Stale of New 
York and in Ontario, especially in the 
vicinity of Toronto and easl along the 
north shore of Lake Ontario. These out¬ 
crops, no doubt, belong In the same rock 
as that which is found some 50 Teel below 
the surface at Winnipeg. The characters 
of the d* posits nl Sumy Mountain are 
closely allied in those of the Hudson Hirer 
formation in other localities, while the 
bud-colored magnesian limestones of the 
Red River Vailey are likely representatives 
of the upper part of the Trenton lime¬ 
stone. Both formations belong to what 
is commonly known as the Lower Silurian 
Series. 


tame of fish, while others are readily rec¬ 
ognised as corals. All these peculiar re¬ 
mains are traces of animals, which occu¬ 
pied the waters when the site of Winni¬ 
peg was the floor of an ocean. 

These creatures dying their bodies be¬ 
came entombed in the muddy bottom, af¬ 
terwards petrified and as fossils have 
come into our possession, serving as keys 
to unlock tlie hidden secrets of the past. 
As these animals, now known only by 
fragments of. rock resemble those found 
only in salt water at tlie present time we 
at once infer, that the waters which cov¬ 
ered t’v -- place in those early days were df 
a briny nature. Pursuing tlie same line 
i of thought we can readily assume that in 
I those days the climate was much different 
j from the present, l'or as already men- 
; tiutied among the inhabitants of our early 
sea wore corals, a group of animals that 
can exist only in waters which have a 
mean temperature of (Hi degrees'. 

The wedge shaped fossils, which usually 
show a series of rings with a 
■ sort of rod running through their 
center are called Orthoeeratites. 
they vary in si/.e from a few inches 
to three feet in length. They are the re¬ 
mains of animals, which lived in shells 
i consist ing of many chambers, the last 
: being occupied by tlie animal, a represen- 
I larive of tlie cuttle iish family. 

! Many of the shells found are readily 
j identified as belonging lo both groups of 
j mollusks, those with univab. e ;uid bivalve 
i shells. Among the fossils of ourroeks are 
some of wormlike form. They vary from 
j one to several inches in length. These are 
j the stems of what are known as stone 


rossii.s or Titt: sti.t’iti an auk. lilies. The stone lily is what remains of , 

Before a stratum of rock can be formed, an organism, which flourished in the seas 
in most cases it is necessary that the place of the past. Attached to the sea bottom 
upon which it is laid be he neat h .a body of by the expanded base of a jointed stem 
water, especially when 1 he rock contains and surmounted by a tlowerlike expan- 
the remains of marine, organisms. Now, sion, it bore some resemblance to a closed 
since we have a good stratum of Silurian lily, especially when lhe tentacles of the 
rock some 50 feet below the surface, crop- animal were folded in. They seem to 
ping out west and north of in, we may have been very numerous, for.large por- 
as.su me tli at atone time lids part of the lions of rock are found made up almost 
country has been submerged and raised entirely of these crinoul steins, not uncom- 
again from the waters which covered it. monly called KncriiiiU’s. It is a rare thing 
Oiran examinat ion of the rocks at any to find a complete form, though at almost 
of the outcrops referred to, you are almost every outcrop innumerable fragments of. 
certain to litul some traces of primeval life stems are found. We have now to call 
some bear a close resemblance to shells your attention, lo a fossil not common 
of our own day, some not unlike the back- here, but some fragments have been found. 
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THIS I'Ki TI.IAtl FOSSIL, 
not unlike ;v buiterliy with expanded . 
wings, is only a fragment, and represents 
the tail of the organism. Fragments ol 
this nature are common, hut complete 
forms, such as the specimens before jnu, 
are verv rare. This fossil belongs to^a 
tvpe of very unique organisms common in 
the Silurian seas. From the trilobed ap¬ 
pearance of the animal it has received the 
name Trilobite. These erealures seem to 
have been able to eurl themselves up. 
either for protection or to ena¬ 
ble them to sink more rapidly. 
So complete has the process of replace¬ 
ment gone on in some of these trilobite 
fossils that in many eases the structure ot 
the eye is accurately preserved as can he 
seen by examining the specimens before 
you, which show all the parts very dis¬ 
tinctly. Some peculiar, i iny saw-shaped 
markings also occur outlie rocks of the 
Hudson River formation; these are 
known as Graptoliles. Upon the tooth-1 ike 
projections small cups were situated, 
each of which contained a small organism 
of very simple, structure. A whole colony 
of these creatures were located upon the 
axis, and with their tiny tentacles were 
able to whip food into their rudimentary 
mouths. These fossils occur in a variety 
of forms, some with a single, row of tooth- 
like projections, others with a double. 
Many are not unlike a leaf and a few lam¬ 
aist of many axes radiating from a com¬ 
mon centre. The Graptolitesand 1 rilobites 
are of especial interest in determining the 
age of a deposit. s yet none have been 
found in strata above the Lower Carbon¬ 
iferous, consequently when we lind them 

on the surface we know at once that we 
are below the coal measures, ami as far as 
coal is concerned we will seek for it in 


meutary nature. The only plants were 
seaweeds, and, a-t noted, the animal king¬ 
dom was but scantily represented, the 
genera and species were limited, blit the 
individuals were very numerous. Up to 
this time stillness was a leading feature 
in nature. No sound was heard except the 
lashing of the waves on the lonely shores, 
or the howling of winds unimpeded in 
their course across the bleak and solitary 
j rocks. The emit incut, like its -pecies. was 
! submarine in its mode of existence. It 
| was outlined, hut no! (ill long periods lnul 
passed, during which great physical dis¬ 
turbances took place, was the present 
form brought into existence. Such was 
the dumb state of allairs when the rocky 
foundation of our ambit ions city was laid. 

tiii: wiNxi j*i-:i; imirr. 

i 

I Having directed your attention for a 
short time In the solid rock lying beneath 
our clay deposits, it now remains to con¬ 
sider briefly some things in reference to 
this loose material, and endeavour to ex- 
* plain bow it lias been funned and reached 
i here in the finely divided condition we liiul 
it. The presence of boulders in this so- 
called drift material, of the same composi¬ 
tion as rocks north and east of its and the 
j salty nature of much of the water found 
j in some wells would seem to indicate that 
our soil has been derived from other 
I sources than the disintegration of the rock 
I beneath, and that imich of our clay is an 
j alluvial deposit brought here in past ages 
i from districts quite remote from Winni¬ 
peg. From an interview with .Mr. 1’iper, 
known as having an extensive experience 
in well boring throughout, the city, wo 
! have learned that the average nature of a 
! vertical section of the deposits, overlying 
I the sold rock here is as follows; 

1. Surface mould, one to four feel, dark 


vain. Coal may appear above these tossiis, 
but it has not been found below them. All 
these creatures, which inhabited the sea 
in those early years of the world’s history 
have long been extinct, though at one 
time they seem to have thronged tin* sea 
in myriads. 

The animals to which reference has been 
made were among the leading types then 
in existence; for at that period in creation 
no insects, no fishes, no birds, in short, 
none of the higher animals had as yet 
made their appearance. Life was con¬ 
fined chiefly to the sea. and of a very rudi- 


1 color and exceedingly fertile. 

2. “Yellow gumbo," two to three leet, 
5 ., \ cry sticky form of yellowish clay w hich 
I usually holds considerable water. 

Dark gray clay, thirty to fifty led, 
; with boulders scattered throughout, some 
of them four fed in diameler, and elm Hy 
gneissoid.and no doubt derives- from l.anr- 
entian rocks. 

4. Lighl-colored clay, one to three feel, 
containing many small stone-.. 

5. Hard pan, two to ten fed, a very 
i solid am! com pact form of clay. 
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(5. Sand, gravel ami boulders, live to i 
Twenty-live feet. j 

7. Angular Fragments, one to three 
feet, usually limestone, and largely de¬ 
rived from the solid roek whieli lies imme¬ 
diately below it. 

This loose material is far from being 
uniform, and varies so much in its ar- : 
rangements that seareely any two borings ; 
show the same distribution. Sometimes , 
there is little or no bard pan, while in oili¬ 
er parts it is several feel thick. However, ; 
as a usual thing, 1 liese seven forms of stra- , 
la are passed through in lairing, ; 
and varying iti thickness to the number of 
feet already mentioned. 

SKUIKS WANTING. 

After tlie formation if the Hudson Iliv- ; 
er limestone, there seems to have been a , 
great lireak in the deposition of rock in 
this part of the country, for in other parts ' 
of the Dominion we timl hundreds of feet 
in thickness, being deposited while the 
Red River was, geologically speaking, at a 
stand still. Such miglil have happened 
by its being raised above the sea and eon- 
tinning so, while other places were sub-, 
merged and in a position to receive fur-j 
ther additions to their strata. It may 
have been, though not likely, that depos¬ 
its were laid down and afterwards disap- ; 
poared by denudation during long periods j 
of time, or as some have thought the place i 
may have been located in deep water and 
situated far beyond the reach of deposits 
being added, w hile they were forming rap- , 
idly nearer the shore. The tirst reason for 
the absence of deposits, is that which wo • 
are inclined to accept. Whatever view 
may be the correct one, is open for consid¬ 
eration, but one tiling - is certain, forma¬ 
tions of later date are represented else¬ 
where, while here not a trace of them is 
found. Throughout the coal forming age 
lit t le or nothing was being added to our 
strata, while ot her places were receiving 
from Nature's liberal band donations, 
which would serve as fuel in time to come. 
True, coal lias been found in the North- 
West. and lately we have been informed by j 
some of our eager news seeking reporters j 
it has been discovered near Selkirk ' 
Hut ii must be remembered that our coal 
belongs In a much later period than what 
is known as the “Coal Measures." The 
latter are supposed lo have been deposited 
toward the close of the I’akeoy.oic age. 


while the. former belongs to the Caiuozoc 
or Tertiary period; in other words, using 
the terms Primary, Secondary and Ter¬ 
tiary as applied to the various comprehen¬ 
sive periods in geological history, we find 
the “ Coal Measures" in the Primary and 
the Lignite of the North-West in the 
Tertiary. 

The extensive Coal age passed away 
without the Red River Valley receiving a 
single seam. The age of Chalk ended, and 
still our strata were not increased. Whole 
formations thousands of feet in thickness 
were built up and millions of years passed 
away while the rocky foundation of V in- 
nipeg seemed to idly wait without further 
addition, beyond the influence of the sea. 
Still the surface of our roek would be un¬ 
dergoing some changes. V inds may have 
exercised an influence in disintegrating 
the roek. Rains, too, may have battered 
upon the exposed surface now no longer 
beneath the sea. The action of these 
forces, together with frost during the 
countless ages employed in building up 
immense roek format ions elsewhere would 
aid to some extent in preparing the 
ground material of which our soil 
is composed and which at present 
hides our solid rock from view. 
Hut now, alter a great portion of the tirst 
geological age of the world, the whole of 
the second, and much of the third had 
passed away, and millions of years had 
glided by. we tind a new scene about to 
take place, in which this part of the 
Dominion performed no insignificant part. 

Till-: (M.Al'IAt. AUK. 

We have now reached the glacial period 
in geological history, a lime when mighty 
icebergs and immense rivers ol ire aic 
supposed to have swept over the north¬ 
ern pan of our emit incut, wending their 
way southward, loaded with thousands of 
ions of rocky material, and grinding the 
rocks over w hich they passed. It is sup¬ 
posed i hat during the glacial period the 
northern portion of the count ry wnsraised 
above the level of the sea, so much sb that 
a line of perpetual snow was formed. 
Where such occurs show must accumulate, 
lilt Anally the force of gravitation starts 
i lie mass. This is t lie origin of a glacier or 
in- stream. Its movements may be slow, 
sometimes only eight or ten. ini lies pi i 
dav. eonseipiently il will be a long time in 
making much headway down the nuntn- 
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tain side; but onward it moves with irre- 
wstiblc force grinding over everything in 
its eourse—one gigantic body of ice, some¬ 
times miles wide and (iOOto 700 feet thick. 
Such u glacier can be seen at the present 
time in Greenland. If the snow line is 
only one or two thousand feet above the 
sea level, the glacier from it reaches the 
sea before the temperature <>f the 
lower region is sufficient to melt it. 
This immense body of ice will con¬ 
tinue pushing out into the water 
grounding upon the sen bottom until the* 
depth of the water is sufficient to Hunt it. 
As soon as this occurs portions of the gla¬ 
cier will break away and float off, forming 
what are known as icebergs; hence, the 
origin of icebergs is. to a great extent, the 
terminus of a glacial stream whose mouth 
enters the sea. This phenomenon is now 
seen in countries far north, where the line 
of perpetual snow is near the. sea. Fn such 
places glaciers appear issuing from 
tlie mountain tops, passing onward 
through valleys until they reach the sea, 
where the ends break off and 
float away as icebergs into warm¬ 
er regions, Hut in countries where the 
snow line Is much higher we notice differ¬ 
ent phenomena. The glacial stream nev¬ 
er reaches the sea in the form of ice, for 
long ere it gets the temperature of the at¬ 
mosphere lias melted it. and a river of 
cold water flows into tlu* country below, 
and becomes in many eases the source of 
a river. Such is the origin of the Ganges, 
n hicli rises at I lie base of the Himalaya 
Mountains from the end of a glacial 
stream. 

Could we examine the rocks upon which 
this immense body of ice lias been grind¬ 
ing in its course, we would find it very 
much scratched and abraded. As the 
glacier moves on through tin* valley, por¬ 
tions of rock arc eoiuinnnlly dropping up¬ 
on it from the lieighl a above; conseipicnt- 
fy. where the the glacial stream is long, it 
is loaded with fragments of rock, which, 
in transportation, by continual grinding. 


j much the appearance of a gravel pit or 
; line of lxmidcrs seen in some parts of the 
1 vountry. 

r.t.Aia a i. linin'. 

! The question which presents itself now 
j is, has this part of the Dominion expel- 
| ieneed these phenomena, and if so. to 
| what extent '{ if we were to remark on 
! seeing a, man's footsteps upon the sand 
J that a human being had been there, no 
! one would doubt it though years had 
elapsed since the person who made them 
j passed that way. .lust so with regard to 
' glaciers being in tlie North-West. ’I heir 
j traces are here and though absent them¬ 
selves have left silent monuments, which 
{ indicate their course from northern re- 
j gums to those farther south of us. North 
1 and west of us near Nelson Kivcr. 

' Knee Lake and places in that vi¬ 
cinity glacial stria*, in other words, 
j markings upon the rocks in the form of 
! grooves, scratches and polished surfaces, 
j such as are found upon rocks where gla- 
1 cial action is now going on, have been ob¬ 
served in over seventy-four place*, widely 
| separated from each other. They all iudi- 
. cate a course from tiorl h to south, in a 
more or less soul h-wcstcrly direction. Of 
all observed only three show a course 
south-east. North-west of us. in 
the. vicinity of Lake Athabasca. 
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of having undergone • glacial action. 
If tin* surface of tlu* rock, which crops out 
at Stony .Mountain, be closely examined 
we. think that in some places glacial stria* 
will be observed. In many parts of On- 
! tsirin rocks with abraded surface are very 
i common. So uniform ami over such 
broad areas do t hesc glacial markings occur 
that I here can be no doubt as to their 
origin, especially when we remember that 
; similar markings sin* being made on the 
surface of rocks in ot Iter countries which 
i we know are non undergoing glacial ac- 
* lion. SecGreenlantljAlps, Norway tud Hint- 
I alaya Mountains. All hough our soil iters* 


become more or less rounded. If! is comparatively free from stones, still a 
the glacier terminates before reach- j little west of us many stones are seen 
iug the sea. these rounded pieces ■ which art; not of the same composition as 
of rock will hi* deposited near its mouth j tin* rock below, but precisely the same as 
and where it lias contained for many 
years an immense limp of stones will be 
formed, which in years after when the 
aspect of affairs litis changed, may have 


lhose lying north and east of ns. lfy some 
agency or ot her they have been transport c«l 
here, and as no view lias yet been given to 
account for f heir presence so far south of 







t 


lonj 

foiiy enough fo form the. alluvial deposits 
of the Red River Valley, which we find 
now largely made up of finely divided 
day, strongly charged with saline sub¬ 
stances. 

This inland sea has passed away, 
whether by subsidence of land north of us 
or the elevation of that on which we 
stand, we cannot «ay, but the fact presents 
itself that all that, remains now is the river 
and the lake into w hich it empties, with a 
1 country on cither side showing all the 
1 characteristics of a deposit which settled 
on the bottom of a lake no longer in ex¬ 
ist erne. 

View ing the formation of the Red River 
; \ alley trom this standpoint we can 
scarcely hope to get good water in our clay 
beds, which are no doubt impregnated 
with impurities derived from the river 
drainage of the saline deposits west and 
north of us. A comparison of an analysis 
of the. Red River and that of the Assini- 


the ordinal roek, w e are forced to accept ! West poured their muddy waters,charged 
the theorv that they have reached their | with saline substances derived from de- 
uresem location through the agency of J posits over which they passed. This may 
ice. either in the form of glacial streams | have continued Tor a long time, at least 
or icebergs: that those gigantic Ik. dies of 
ice at one t ime moved over this region of 
country loaded with rounded fragments of 
roek, some of which lie on the prairie 
west of ns and many occur in the < ln\ 
upon which Winnipeg stands. Not long 
ago we were show n a piece of roek which 
had been broken ..II' a boulder sixty feel 

below the surface. It could be readily 
identified as a piece of gueissoid rock, 
such as occurs in northern districts. 

The soil Which we cultivate dates much of 
its origin from this period, which is com¬ 
puted i.y Sir ('Ital ics Lyeil to have lasted 
at,mil lot UK M years, sullicient lime to 
grind 11 ]> much of the limstoue below us 
ami the rocks farther north. 1 lie mater¬ 
ial ground uji during this long jK-riod ol 
lime would he scattered in post.-glacial 
•lays by the loricnis Mowing down from 
upland districts to lower, no longer with¬ 
in the irv grasp of an Arctic climate. Still 
later, silly materials may have been laid 
down on the bottom <>f an inland sea, into 
w hich the drainage ol a surummtiug dis¬ 
trict poured, ami thus be derived our de¬ 
posits wldeli overlie the rock below. 1 be 
lower clay beds being a glacial and post¬ 
glacial deposit, while the upper largely la¬ 
custrine in their origin. From what has 
been said you will observe that the site 
of Winnipeg must have been at one lime 
covered by the waters of a nameless sea, a 
sea along whose shores no mortal ever 
I rod, a se.a inhabited by animals extinct 
millions of years ago. Further, that it 
was raised again above the waters, and 
for countless ages its rocky surface ex¬ 
posed to the, weathering action of wind, 
rain, snow and frost. 

That either icebergs Moated and stranded 
along t be shore of a v ast body of water, 
which again covered it. or that glacial 
streams, coming from the north glided 
along, polishing and abrading the surface 
of the rocks over w hich they passed. 
wiNxiri;*; vv.vrint. 

After an interval of some time, this 
place seems to have been again submerged 
by the waters of an inland sea, the shores 
of which extended along the elevated 
ridge from Pembina to Riding .Mountain, 
fill o t bis great lake the rivers of t he X ort h 


boitie will at once show how 

widely they 

differ. In each case 

the number of grains 

in an imperial gallon 

is given 



Itcd River. Assinibuine 

1. Organic matter. 

X’JH 

7.71 

('alrumi sulphate.. 

-J.4-J 

(A!) 

:i. ('nh imii carbonate. 

1II..V) 

7.0,» 

1. Iron,alumina, silica 
it. Magnesium sul- 

:i. 7 s 

l.otl 

pintle. 

.... 

7.IS1 

ti. A 1 k a 1 i n c sails. 



rhietlj as • bln- 

\ IK 


From an examin; 

ti ion of 

this analysis 


it will he observed that the water from the 
Assiuiboine contains .'ffUU grains of solids 
in an imperial gallon, while lliat of the 
Red River contains only 21.SS. The former 
carries down the drainage of the west, 
where many of the. deposits are largely 
inipregmited with alkaline salts, while 
the latter Mows chiefly over roek com¬ 
posed of limestone; hence the Red Riv er 
has more carbonates and less sulphates. 
The presence of so much magnesium sul¬ 
phate and Kpsom salts in the water of the 
Assiuiboine is rather striking. If we 
wish to secure good water, we must bore 
through our impure clays into solid rock 
beneath, or bring it from a distance. 
Such might he obtained from Lake of the 
Woods, which is supplied from rivers 
whose drainage is over rocks of tliel.au- 






rentian scries, upon wliieli water lias 
but a slight solvent effect ami conse¬ 
quently of a purer anil softer nature than 
that which has passed over limestone 
formations. 

As already observed there are ttO.tKt 
grains of solids in a gallon of water from 
the Assiniboine 21.NS in one from the Ued 
Kiver. while in water from the Ottawa we 
find only J.fvf grains and that from the St. 
Lawrence 11.74. The Ottawa drains a 
country in which the rocks are largely of 
the Laurentian series while the others 
come more in contact with limestone 
rocks. 

The hardness of these waters is rep¬ 
resented according to Clarke's method «,s 
follows: Assiniboine* 1 U.o' - '; Iie< 1 Itiver,!> w- ; 
St. Lawrence, ."..5 W , Ottawa, 2.:i~'. 

This shows conclusively the marked dif¬ 
ference between waters, both as to hard¬ 
ness and purity which have passed over 
rocks widely dillerent in chemical com¬ 
position, and that if we seek pure water 
we must have its source in rocks upon 
which water has but little vlicet. 

PRACTICAL CONCI.l'KIOXS. 

Let us now sum up the ] tract ical in forma-1 


under (he crucial lest of the chemist, ami 
the experience of the practical agriculturist 
h&> been proved to possess wonderful 
fertility. 

The alkaline sails at present found in 
some pails of our Valley and apparently 
obnoxious to vegetation, must pass away 
as the land comes under cultivation by 
skilled farmers. These substances Vicing 
easily soluble, readily pass down into the. 
sub-soil from which they will be carded 
otfby a proper system of drainage and 
what may still remain will soon he ex¬ 
hausted by the proper .application of 
manure. 

The experience of llie few farmers that 
! have as yet tilled these patches with 
; “alkali” shows that manure destroys it 
and that in Mauitolia manure is valuable 
as well as in the impoverished districts of 
eastern provinces. 

i. That most of the rounded boulders 
in our days and those on the surface west 
of us have been transported from rocks of 
the Laurentian series at a distance, through 


tion derived from the geological gleaming.* ■ the agency of ice. 

gathered from an examination of our solid 3. We need nut be in su-pense regard- 
rock and the material which covers it,. j ing a supply of good water to our city 
1. The constituents of our soil have 1 however large it may become. If the 
been derived from the disintegration of j wells, with their sources, in some eases, 
Silerian limestone beneath, exposed to 1 in the sands of the lower strata in others, 
agencies at work during the countless; the solid rock, are not suUndent., can we 
years that preceded theglacial period after 1 not look forward to a time when the 
the deposition of these rocks, also from : characteristic energy and enterprise of our 
materials obtained by the grinding up of • citizens will undertake to haven supply 
Laurentian rocks at a distance, during the j brought from the pure waters of the Lake 
glacial epoch and transported in glacial of the Woods to the inhabitants of the 
and post-glacial nays. To the ground up ! great metropolis of tin* North Wist ! 
material of these long periods mixed with : Water brought from Lake Winnipeg, as 
boulder.-, must be added the rich alluvial some have suggested, can scarcely be e\- 
deposits brought down by rivers and : peeled in equal that from the east since it 
spread over the bottom of a lake which connects with a system of lakes into which 
seem.' to have covered at one time the are now Mowing, water- highly charged 
whole Red River Valley. These materials with sail ami other mineral substances, 
together with decomposed organic matter These lakes receive the saline deposits 
largely derived from plant growth of com- brought by the river drainage of the we-t 
paratively recent time, colored dark m> and which in early years reached her,-. 
doubt to some extent, by I he charred re- a-to impregnate Winnipeg clays a- w,s 
luaiit'resulting fimi) repealed prairie tires,; find them at lJit* prc.-cul time. Lake 
supply the coiistit m ill' of a soil uInch,, Winnipeg receives tIn* waters of livers 




which drain an area of 4f *0,000 square 
miles in parts of which are found pools 
and lakes containing salts of sodium and 
magnesium that must find their way into 
these waters and ailed their chemical 
composition to some extent. The waters 
of the Red River are comparatively good, 
if rid of the suspended material. This is 
observed to he the ease especially during 
the winter months when little or no mud 
from its lwnks dissolve and mingle with 
the stream. Another objectionable ele¬ 
ment likely absent to a great extent in 
winter is organic matter which is not so 
readily formed at alow innperat ure. a> 
during the summer months. 

The. mud ami other suspended impuri. 
ties of our river water might be easily got 
rid of by liberation, and very good water 
be obtained. The calcium carbonate in 
the water can scarcely be considered a 
deleterious substance. To ~ome this i> a 
necessary ingredient and nearly all spring 
water possesses more ov le»s of this com¬ 
pound. 

This brings toaeloscourdleanings from 
the treology of tin* lied River Valley. 
There are some tilings which we desire to 
investigate further, and when more leis¬ 
ure occurs, we may again trespass on your 
patience by giving additional evidence re¬ 
garding tlie. history of the country imme¬ 
diately surrounding Winnipeg, long la- 
fore the advent of man npon the earth. 

OHSKHVATIONS UvJjMKM IIKCS. 

A desultory discussion followed the 
reading of Mr. Panton's paper, in which 
remarks of more’ or"~h.*ss interest were 
made. Rev. Professor Bryce said there 
was a possibility of Tertiary strata being 
found on some of the islands of Lake Win- 
nipegin which coal might’be found. Lumps 
of coal badl also' been taken from the 
Roscau*River, an eastern tributary of the 
Red River, and somc'geologists had sur¬ 
mised thatqtheibhad come from lignite coal 
laals in Tertiary strata formed in some 
phenomena! manner near the head waters 
of the Roseau. The likelihood of coal 
being found in any ipiantity in either place 
was very small. He also spoke of the in¬ 
feriority of the water of the Assiuiboine 
to that of the Red, hut pointed out the 


unsuitability of either for summer 
use. A supply would have to be procured 
from some other source. Mr. McArthur 
referred to the good <|tia!ity of the water 
in two wells on the Red River Hat which 
did not reach tin* rock, and also asked a 
question as to the relative purity of water 
from Howingniul deep wells. Mr. Panlon 
suggested that the two wells spoken of, 
and the various How ing wells which gave 
pure water, must tap the quicksand un¬ 
derneath the hard pun, through which 
I witter percolates from the surface some 
distance away,' outside the region iri 
which saline properties abound in the 
earth. A gentleman in the audience re¬ 
marked that wells sunk to the same bed 
of quicksand some distance away east 
of the Red River yielded water 
of the same purity. This water might 
therefore enter the stratum of sand 
where it was exposed in the shores of 
some of the eastern lakes.and he conveyed 
by it. underneath the hard-pan, to the 
point where the wells are sunk. In reply 
to a question as to petroleum deposits Mr. 
Panlon said crude petroleum in quantities 
was not found in the Silurian rocks. 
Vtica shale, a rock of the Trenton forma¬ 
tion, which occurs at Oshavra, Colling- 
wood, and oilier places in Ontario, is per¬ 
meated wit h pet roll'll m, lmt is not worth 
working. The great petroleum deposits 
occur in Devonian strata, and’it is in rocks 
of this formation that the crude oil is 
found on the eastern shores of Rakes .Man¬ 
itoba anil Winnipegoosis. 

Another question was put in order to 
ascertain how it was that fish remains 
were found in the Souris District if as the 
lecturer bad said ottrroeks were deposited 
before tisli came into existence. 

This wa> readily explained by remark¬ 
ing that in the Souris District the deposits 
were of a much later date than thoat*. 
around Winnipeg and that the presence of 
fish there wa> quite in harmony with the 
teachings of geology hearing on the strata 
oT that region. 

A vole of thanks to Mr. Panton for his 
paper, proposed by Mr. Whitchcr 
and Mr. Ashdown was adopted. The Pres¬ 
ident took occasion to congratulate 
the Society'llpou having the opportunity 
of listening to a pit per prepared in so pojm- 




lar a form on so important a subject. Jlr. i 
Panton said that at some future t ime he | 
would probably be able to contribute a ! 
paper on li e evidence of the glacial , 
period, as e.\hibited in the Ntenh-West. ; 
The President tltcn announced that at the j 
next meeting a paper wouid lie read by 
tlie Bov. Pri fessor Bryce on the subject. 1 
“First Across North America-” The 
mooting was then adjourned. 


A number of large illustrations of fossils 
found in the Silurian rocks aided greatly 
in making the lecture interesting and in¬ 
structive. 

The sketch showing the various strata 
of which the Winnipeg drift is composed 
illustrated very clearly their tint tire and 
arrangement. 












